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(54) SEMICONDUCTOR DEVICE AND MANUFACTURE OF THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor device and a 
method for manufacturing this device, in which a high output or a high 
frequency operation can be attained by making a substrate thin or 
forming a through-hole at the time of forming a GaN system 
semiconductor element on a hard and stable single-crystal substrate 
such as sapphire or SiC t or the operating voltage of the element can be 
reduced at the time of forming a GaN system light-emitting element on 
the substrate. 

SOLUTION: A GaN system semiconductor layer 2 is grown on the a 
surface of a sapphire substrate 1, a GaN system FET 3 is formed, a 
particle diameter is successively made small by using diamond polishing 
particle slurry, the substrate is made thin so as to be less than 100 (im 
by polishing the back face of the substrate, and a polishing distortion 
layer is removed by etching the back face with phosphoric acid liquid or 
the like. Next, the etching of the back face of the substrate is carried 
out with a similar etching liquid so that a through-hole 8 is formed, a 
GaN system semiconductor layer 2 at the bottom part of this through- 
hole is removed by etching with an RIE method, and an Au pad 4 
electrically connected with the source of the GaN system FET 3 is 

exposed, and then an Au thick film connected through the through- hole with the Au pad is formed. 
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«*R3i?ttiSKl-&*>*LT»jRr*itfc:J:0. IMP 

T«8S31»*>RStt«tf>T«<$r&. 10 
[0022] dco^Bj(i % £ Slilh^J: a =5: 

[0023] -«rjbfc. ±IEB«S:3il*"*-&fc*>fc:. i 

flSWR I I I -Vj^£1i^#ttfcJW:4ft»&»fc*r* 
*ttWRtf>-^±1ii±tcafl5IWR I I I-VKfl:^ 

Xgi: , 5 y V>7ZtitzM-&gkm&<n®)5a)±m* 1 

5 0-45 ox^>aucou ^K*fct*y >Mbnmb £ 
tzEm&fa&T&xmk z t zmtt^-h to 

[00;24] iOJSlOfBfflfcfcwai. HfflWteli* 
5 -y tV^fcJ: 0 . 10 0// mJilTOJSS 

teSHfcU £>&uti. atl OjLnnJaT<^«SK:SWfct- 

mizit, x. v^^7mizmmikmm<o-?j<7)3E.m-tizB 
f&ztitemTvmmzx. y + vrm.zn tr wa&z^r? 
&&mmx'm-ox&<. zn&mmtLxit. mm. 

Wtttis'J^y (s i Oz )BL WkS^Ua^ (SiN) 

±®co ^^•v^y^m^'tzbi.zi. ox 7 fy^ 
[0025]:: nm&ym 2 owne «* s^ft^s 40 

sit 

[0026] itf5«BB«JB3<0«^li, BftftX I I I 
-V^k^M*«t«ctJWr4flrtt*»fe*SJ|«SJUHg 
JMSjy^tf)— ^±iB±^Hfl^3R I Il-vi 

fk^^mittfcffivvfcsjFFfcfciru #*s B B B »sk:i£tt 50 
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1 0 

±m& 1 5 o~4 5 o'ceotago 1; y y»t 

mmt Lx^ts^-v^-y-zm^m^xmrn 

(ex -x S £ izi. <ommKZ&fct& «t3tL 

[0027] £<083<0»9R=fcVvai. WMUBgm 
ffi^TO±Mt=, Cr, Ti SftJiN iK=5rSSl^Oi 
Mi:^<7)±<7)Pt. Pd^/i{iAu*^^S^2<7)5S^ 
fca»£&.i>x.y^:x^v;3.?£^j£U £cox-y-f->^ 

tt, #^ B B B ^«<Dfl!i*o±ffi^$-x-yf-y^vS(c?i-r 
Zbtz£*)*v*f->7&ft$ . 

[0028] £<3»BJ!<>5Sf4tf>»l|iUU KflfiWft I I I 
b . #^ B B B S«<7)-^co±B±oa^^ III-V8 

ttt&ZblzX*)— ^iffitlUjriM 0jumJ3Lfc.O 

Sr±^^ fc f * x y > 7W. 2r ffl x y ^ v^-T-S £ 

[0029] £tf0S4£0ylH>!tCi5V%-C(±. ^llxJf . U- 
•Vytb LXCOt l — U*fc:±4»£l0. 6//ra<0A^ 

[0030] i05«BBfc:tJV^T s *^ B B B a«^Kii5to 

£ix t><7)mmKu-mzwiifx i>x^l, mm 
[0031] zt^muztsux . #^ B B B sei{i. 

-y MJ^AT^S^-h (YAP) SiCSK 

[003 2] 4fe. dO|%Bj(-t5v%r. I I 

^tiO. SfcCA 1 . I ni3j:i/B^/5>=5r-l>l¥ 
J: Oatf^fe-aJJLhO I I Ifll7E«tJj:tf/*fcttA 

st5it/p*>4>=5ri»^i: oatr*Lfc-iiia±^>vasa)s 

tflJ$rVKo*^fSfc, GaN, A 1 GaN, Gain 
N, A 1 Ga I nN^ifT'^S. 

[0033] zcomiizts^x , «i 



1 1 

if. w.mtmh7>i;x? (fed ^t'com^nm 

aNWItl/— rs&f&tyj *-)t%:Z0)ft 

I o o 3 4 ] jiaoj: a k«« oi&Hjoig i ^ 

mvmzizmit-t&zkrfx'Zh. i^pt 
•y v>7<7Mtzmmfkm&0>m)j<7)±miz£. tt:g.m£ 

[0035] ±i£coJ: o lzffif&£tit:Z<7)ftBficr)%s2cr> 

muzxtui. mteimMizmi-t^titimmftzm tx 
m?izm-&wm.tt)mwii)m£>tix^z, ztizxo.m 

m&zt a { r# h . t imm&wmt&a&WLkizm 
itwki 1 1 -vmtizmxmftzm^tz&mttm 
mami 1 1 -vt&k£&mt*m±.tz 
i&if^ti&—ijnw.mbttm?&&ft<Qmm£ i mx.i,zm 
ffiWfrt>nmft$:mi. zconmmmtxwjjcomm 
S-g-fc^ifci i i -vm-ik£®&m#:m<vTWizt%tez 

wiimizzixb<vmMmzffir$-mwi(7)m8&(Qg:$$: 
aft** 1 1 i-vmib&to*m#M(?>mi*kimmL 
w m#>xm->-M:Z( l zir&~ktfX'$2>. 

[0036] JixEOJ: ?lzffi&ZtitzZ<OftBM<7)m3(7> 
MCiWf, ^iSiffig^fSl^r^ffiS- 1 5 0~4 5 
0*C^aec7)U >g?£*:Ji>j L 

r-t-tf j: v^-yrmzm^ ^xmmmzx. -y^vy-s-hz 
tizx ommxz&ffrt&mzLx^&cvx'. mtsA 
&m<vi i JiM<7)t%¥jiizmmft$:®MizBf&-t& z t tfx-t 

[0037] ±M<7>ct 0lZffif$.ZtltiZ<7)ftWom4CD 
miiZZtltf. &&£kmLCQWJ}<03iffilZ6 vm&,±cr> 

sfc&f-^rrs is—*ffttm.iRMizmm- h zttzt o- 

^"0±Mtc^ v -> 1 0 m JjLbO& $ <DjX £ && Ltz 

mmikmkcDiffcjTcozmz 150—45 o-co&g 

f-MZm*' y f-yjTf & £ t tc J: 0 ^^-^r»±® 

tci maitxnmKt:Mf&t& «t 3 t= t x^z z t tz x 

[0038] 

[^bjo^o^] zwwmmmmiz-o^ 
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1 2 

[0039] M6~~m 1 ott£«9»gioss 1 or>mmm 

[0040] .IcOlS 1 ^omOBBtCfeV^Ttts *"f s 0 
6 IZTF-fX t7r^f 2 1 cvmmzG a 
¥^J12 2&M$tt>!OGaN^i«ci2 2{: 
GaNlFET2 3 2:«n, f7r-f7I 
^2 KOm%liMtl±'1fo4 0 0um. GaNJf&mfcm 
10 2 2<J0flt§{i«itf»4jiimT*4. iJct. COGaN 
^FET2 3fflO^JRi^fcJ:t/y^v h'Sr^TS. flF 
f2 4ttGaNlFET2 30y-Xi^fcflJ 
^Au^N'-y HSr^f . ClfiOAuv'N'-y K24Sr?g 

■5 i d (CG a N%.imftm 2 2±IZMUZS i O2 Bt<7) 
<t5^T®®^M2 5$r^-ri». 
J«2 5±fc:«HIH2 6 Zcomm2 6bL 

xn. mz-itmz lOumcomf&itcoTttvj s hr^jb 

ffiSJK2 6i:Jg«-rS. C:c7)S i^K2 7coJ?$lifflU 
20 lf82 5 0^mf$,S, ZZX\ ZOS ilffi2 7li, 

5 •/ v^ymTmzmitztitz-ryr j rmm.2 1 

&<7)*ffi±Ltz*) . ^^77^7812 lOBXOfii^ 
*«»KtifcW>t)Wr*4. ^«7)SiS^2 
7 JiCV -y 2 8 Sr^i- LT 5 -y f^^'ffl^ft 2 9 £ & 

0~4 0 v mcof-l tty HflH&a»&$r4 W®^£ *tr 
^M*^^r-SW®?S4'{c±>V^T-9-7 r T»K2 1 «0 
30 Sffico^y e^^$rtr3. -y fVi/fc i "5"9" 7 r 

TmL2 10«g*«Witf|52 0 0jumt=JSUJt4>tS 
^t5j:l^5-yh->^S-^L, Wf«ffl[*|»*-*-4. & 
0IJi.{ffiS5--l 2xtm(7)^-^ ; E:VHffif4*^^- 

-f/*S«2 10SB5<7)5-yfyjy'$-fi : 3. d^^-yb'^ 
^CJ: 9-9-7 r TS^2 1 *>ff 10 0// 

T, 07fc^-TJ:a(c. t7r>f7Sfi2 1*s»l 00 
txmOM-mzmWStLh . i<7)^. M^5r*-yh7°U- 
40 h (H^-tf-T) T-sSi6. 7 7^/1^2 9£5X0?h 
U , 7 y^^2 8£l^*-tS. 

[0042] ±5B<0J;dt;LTi¥$^l OO^rn 
liZUfcZiitrry r -i TW8L2 1 <JWBS*«itf 2 8 5 
XJfcJfflJRSftfcUVK (H 3 PO4 )/BiES?(H2 SO 
4 ) M-^^^^sx-y^-y^tcjfL. i-;fV^ 

[0043]-T^^. mQl-ZTK-tZolz. *7h71/ 
-h3 0±tC. U-«OPt^tl3 ltcHa P 

0 O4 : H2 SO4 ==1 : IOH3 PO4 /H 2 SO4 m 



(8 

1 3 

C:c7)Xyf->-/??£3 2ti*-y bT-U-h 3 0^^19. & 
P t SIS 3 l ofigj: 0 ^ L/hS < , 7>(7 

««2 i <m&x o^uhs^K-^ytfoptisa^ 

:<okl« ?gfc \J&33<r)itttfi^<f-V'7W.32<7m. 

«» Ha P04 /Hi S04 S^S^^^X-yf-y^ 
ffi3 2^&a*#a3£R£l&tvCH3 P0 4 10 

^S3 2fcS^*J:3fcr*fc*>tf>t>tf>TJ&*. *L 

5-y^?g3 2«gf4. £jfcfc:J:->T. t7T-(Tl« 
2 lcOSScO^x-y^-y^^ii, 9 v t^ORHc* 

[0044] B9(£i%'4M:3(C, AuA- 7 b'24 

muma 0 . um«opt jr^m^ut kski&ic «fc 

OJBJWBJiW*. i<oa, 'J7hSfcJ:»), t/^W< 
^-^fc^ifcJBjSSfufcC rffiliJitfP tRfc fc t 
fc|fc*-f4. dOidtcLT. Cr/PtIW^Sl 
■y^V/-?*;7 3 4«£$;c l t4. <I<y)X-y?-> 

m?34?:lut. t7W Tg^2 lOSHSr. 

2 8 5X:coH 3 P0 4 /H 2 SO 30 
i fi*«E*» ^=5:4 x -y W 3 mffil L . 

>IOt7r-(rSS2 1 £ N GaNjR¥*tfcJ|2 2ft<flt 

tts-r-siT'SiR^cx-yf-^^-rs. cfLtct-^T. if 

7H 2 1 trS®* 3 5 ft 4 . 

[0045] mz, Zco-^yr-(Tmm.2 1 £0**B& 
LtcR I EgltCiAU, Witt C 1 2 tfXfcx-yf-y 

;<7)t7r-{7lfii2im;i:U. GaNI 
^«c«2 2S-3!lRWt:x.y^>^-rs. .rok^ox 
•y-f-y^mmimumi O^m/h r kf 4-Ii:#T* 40 

GaNS^#;l2 2cOiS?* t ±3*<7)idl3^4^ 
mffc^h-rSfc, tt2 5#g|Tr"GaNjRiN«WWB2 
2Srx-y^-y^*L, Au^'-y h'2 4 £fgffi$-t2-4.r 

fc#T-§4. 

[004 6] &tc. mi oizijk-tzoiz. mv. mm 
z. uw& 5 u m<7> a u mdmis. lx c r /a u m 3 

6£Jgj£L*:f&, CliOC r/Au^3 6±tfiR(f^o 
u§|3 7£»j£-$-4. ^^SKIMtSft 50 
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1 4 

SUK 2 6 Sr*«JffliPJTHt*^- & . 
[0047] &JbOIST\ ifa 1 0 0 u mOl$ 

-9-7 7 a rms.2 iizBf$.ztiKmmK3 5 zmixv 

-XJ* y Kt*SAu^ n* -y H 2 4 £»«Kffl{B!ia> £/?V > 
AuK3 7j&W»fc^SftfcGaN3RFET2 3# 

was*!*. 

[0048] ijLh^i -5 -ros? 1 cozmmmz *ti 

fcf, t7r^ rmm. l cD^ffiKG a NI6¥##J12 2 5: 
J&ft$-£TGaN^FET2 3£J&£L*:f&, t7r>l 

ra«ii^s®^, £-r. ^iapgtUT?4@2o~4 

&fflV^T200 J umgJgc7)/?§*T'7-yty/L. & 
fc. j|S2«»i:l/C. &715~1 2//m^+^yH 
5P4£irt?*im&^&4tWS&£fflvvt 10 0/iraI 
^ff$^T*^-ybT>-/tTV>4^T\ 7 7ty/fci 
W7T^( 7»«2 l^R0^fiS«Sr?Pi.oo. L*> 
i>. ■7-ytfy/tf0|^t : ttSSil$rS/hRR(cjtPi.'PO. 
-9-7 r rWSL 2 1 Sr« 1 0 0 jm m»f $ IzMitt 4 Z. 

2lc75S®SrH3 P04 /Ht SO. SMA^^Sx 
■y^-y^SrfflV'.rx-y^-y/LT^^vltfc.fcO. 5 
•yUy^^-9-7r'fr*«K2 lcOS®fc±tl>©i 

«2 l^S-fWciD, b-hxy?tUi<AuI3 
7^^JtiS^>'SWc : ?T^fL4C fc*^. G a N^F E 

t 2 3 cr,^js±m^^zwm^fth „ y- 

^fc^T'S=, GaN^FET2 3£0^jg|^14?-l«ai7l 
B#^T'*tJ^-r4C:i:* { T#S. GaN^FET2 
3 <OiBlJtii#*«*«K:»BlS*L& i i: J: 0 . ^SliHR 
lc*3(t4-v>f yu-is 3 y<7)WJ^«S^^2 5<7)^ 

§4. •9-7rWT««2 ltOKffifc«ji^3 5 

ZBf&L. dc7)K3l7X3 5$-jifrAu7\->y H2 4tCA 
uM3 7Srm^W^g!LTV^C:i:^«tO. V-^W 

<7ymitm<r> GaNiF et2 3 zmm-t h z. t #t-# 

h. ZtHZtoZ-X. GaN^FET2 3cOlS^±#^± 
B(=»WS*i.«ifcK:J: 0. t7r^7St2 l±t^ 
»G a N^F E T 2 3 Sr^-fS i k *^i1gk * 

0, ^^=ioT$^^l»tti7JOti^®-l.^fc*^ 
4. 

[0049] <jc(c, c <Dm%om 2 nmmmizzz g 

aNJ^FE T<0«Jt*1fefc:o V «mti . 
[0050] Clom2<?)SSI6^SI^fc^T(d, H 

i osi^^i: R«tc lt . 7 W T»K 2 1 

i^2 0 0j«m*T«-ri». 

[0051] <x(c, a 1 1 t^-r J: o iz. zcvmitzti 



1 5 

^tt^)^3 8 . >*/k* U— ? h'-A 3 7 t L 

r«» fruar. ^fewaj^i sow. j-i)\,xt&2ootx 

<f s £ tfVt/kXl"— iFb*— A 3 9 jAuA*7 H 2 4 <7)M 
iiO-MCol l vwi^BgltTS k iz X 0 . r 

coo 52] jMtmmzirmizx^x. h 3 p 

04 /h 2 so 4 m.-&m*t>tc&x.v^-yym*m^x 

V-7T4TW&L2 lcomffi&-?X?V>XX'$miR^-yJ- 
>-^-T5. ;W:j;oT, t77>f TS&2 l«OJI§{i 
— ilfc^U Hitt'iftl 0^(7)X7fy/t*AuA* 
•y K 2 4 (citJB^S^^y r Tg«2 1IJ^<^ 

0. hi 2(z^-rj:ec mmK3 5w&mztL^ ^<r> 

&mz G a N^^S 2 2 *>'HtiJ-r -i. „ ZcokZ. -f 

•y^yrZiX&ZtlZj:*). t7r-f7SI2 1«Sl 

W&£ 9k±#<=5rS. L*r**oT. ^J^yf-y^cD 

^SStti LKG a N^¥Sffc« 2 2 ^a^ttSKf & ^ 
-TO?*.. ±3aei:|nI«(cLT. ;colI«3 

5 »SgP(cP3J^K(r|Sfct5 Lit G a Ni£¥®#Jf 2 2 
iUAu/^y K2 4£Hffl§-»i\ $4>KC r/Au$| 
3 6*3«kt/AuJ^3 7$:^L s GaN^FET23(?) 

1 0 0 5 3 ] zcDm2cr>mmmizM£. m 1 ohm 
rs«2 1 ^<7)nmx3 5 commzx o , mm* ^ 

fil7J0^1±tE£7)G aN!FET23 SrHS!"?" £ Z. i: 

# h . citKciDi. t, ^ com 2 comw&mz x tin, •? 

[0054]»:C, d^^O^3c0Hife^®tCj; SG 
aN&^flcl— - !f(CO^T^BJt-§. <r?,GaN^¥ 
^{ijclx- — fiiSCH (Separate Confinement Heterostr 
ucture) ffim.tt-thi>cr>T'bh . 

[00 5 5] 01 3(C^-r«t CLCOGaN^^ 
\s—nzn^Xte, Ga 
NA' 7 7ri5 2, nlGaN3V^? hM5 3, nl 
AIGaN^^ 7 Hl54, niGaN*iS15 5. 
Gai-, In, N/Gai- y Iny N^aS^^FFflfit 
<7>*SftJI56. pMG3iNytmW957 . plAIGa 
N^^ y K®58tij:lfplGaN3y^7 r-Jf 5 9#< 
Jli»3gJl$;h.-0^. -C-LT. p!GaN3^?M 
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Ni/Pt /A u*t&<r)p»i;fi& 6 0 A«;t— S -y ? 3 > 
fth^xm^htlX^Z. p{PJHt®6 0fc*rtS 

-r§gp^cfc(tl>cM-t7T-f T»S5 Hcmiiyt6 1 
fr'fStT^U -T^RjITXe 15:ItTnlGaN3y^ 
^M5 3t^-S7^ny^?Mtte(fTi/A 
lTlijtOnffl!im«i6 2*<|g(t4>fLT^-S. ZZX\ ZCO 
WM?Z6 1 <i, Hilf. R7££*:ti»7>&<7)S:pl!i: 
SI6 0OMlA'S*l*I^raPS^|g{tTt <t^L. Witf 
pffl!imfi£6 0<7)Mt/§^rrSi(cMr/.&. ^Ji^^j; O^L 
10 IlU'j7 h^cOtcotLTtxt^L. C<i6*ffl*-S- 

[0 0 56] ±ai«0J:3fc:flft«$iifeitfDJiS3^) 

^si^sik: iiiGa N&^mfau—fcogmjimzn > 

[0057] CicOGa N3M£3i*U— -fZm&t&lZ 
it, cIf7r>(7SS5 11(:MOCVDafc: 

i 0 Mi li" 5 6 0 *COaKT'G aNA' 7 7Tl5 2^ 
?l#fgV>-CMOCVD&tJ;0. IWGa 
Nvs;>y7ril5 21l:nIGaN3y 7 '^ hi!5 3. n 

20 lAlGaN?57Fl54, nSGaN^»l5 
5. Gai-i In. N/Gai-» In, N^ ff ^p 
*iit<^>v£1±S 5 6 . pSGaN5fe^feil5 7. pfAl 
GaN^77 H)15 8fcJ;lXpSGaN3y^^ h«5 
9 5r)iI<XB)t«S-U:^„ Clit'. I n^5rV>lT-il, 
nlGaN3^?M53, n MA 1 GaN?7'/H 
®54. nfflGaN7KS«yi5 5. pSGaN^JSJl 
57. pIA I GaN?77 K158UJ:[JtplGaN 
^V^^hii5 90^SaK(il OOCCSg, InJ 
^■tf®T-3b?>Gai-, In. N/Gai-, In, N^fi 

30 i^FTHigOvSttJl 5 6 <7)j£j|i&gli 7 0 0-800 

*ct-f-§„ ci^L^^a^ft^i 1 1 -vmit&fa^fa 
mcotiz^ffima. mtix. 1 1 imjvmx-h&Gacom 

®kLXlZhV*+)\stfV*7J» ( TMGa ) I I I 
mjmX'hhA 1 <0JR8fc Ltti h 0J^/l<T/U$.-V 
A (TMA 1)^-, II imytmX'$)6 I nc^^h L 
TJiN'J^^yM (TM I n ) V^jc^T' 

fcSNcOJS^i: LT«7y^-7 (NH 3 ) S-fflOS. 

df^'JT^'xt LTii. Milf, tK^ (H 2 ) k 
mm (N 2 ) fc<7)?I^'XSrffl»,^ 0 H-ys->-h(cov-> 

40 niF-A-yhtLTWtftyy^y ( s i 

H4 ) S:, pMK-/N'>-hi:L-C{iHi.{i"b'X-^^ 

pit. -r^*?. pSGaN7te®ayi5 7. pSAI 
GaN?77 HJl5 8fcJ:l/'pMGaNrJV^^ h®5 
9 fC H -7* $ iX/S P ffl^^^etvgffi^O^COf* 

tJV^T 8 0 o-cgjg^aKTffa . 

[0 0 58] <5ac. Hx.ti''J7 h^-^a^t'tcJ: *) P I 
GaNry?; hil 5 9±tCp(ffl«fig6 0 ^^fig-T-S. 
O [0059] <}s:fc. m 1 £*f2Jil2cDHS©g©fcll«i3T 
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1 7 

-f TSR5 1 &S®fflO*^Si!RWt;l^*LT®ji^:6 1 
£7&£-f-S>. -eftf£. ^£011^6 loi*!g|H;fSaiL*: 
GaNA77rl52 *T)Vi] V JgifcS: if |C J: Ox f- 

100 60] c WW~7 r 4 TW&L 5 1 ftgffi£iB 
GM&Safi&kXtzX OT i /A 1 «fc#J£l/t nfflJH 
H6 2 2r»ri>. 

[0061] zcr>ik, ±i&cDi. o a lt is-^mmm 
tiSLZtvfz c r -r r*is 5 1 z^-mztnx txm 

[0062] Jiitoj: a {=. zcomscommmiz ±tl 

p(B!im^6 0i:eg^-<i:§tLTcBa-9-7r'f 7-S 
fi*5 1 t=R(tfc*T.fcltai*6 1 SrilfcT nffiKS6 2*< 
nIGaNry^?M53 K-eftT®* 1 ^;*- 5 «x 9 
^V??YLX^hZkl,Z±V)^ ZCDG aNi^ftl/ 
— P Ultt® 6 0 J: n flWfi 6 2 19 (Cat 

nlA 1 GaN?57 KJB 5 4 . nMG a N3£@i£Jf 5 
5,iSttJI5 6, pMGaNft©i£J15 7. pIAIG 
aN?77 HJISStSAlA'p^GaNny^^hJlSg 
<7)^-ffc7)JS$tc^L<^rO, tfcfcOGaN^Wfcl^- 
^Jt^T«^&0*£(iSftTS< : $:&. ^ft*: 

£06 

[00 63] £OGaNX¥SHfcl'-^'B. Ga 

As^fti/- ?%ztmmz* m&e&mmtzpm 
mm&m-t. mm<r>mmmizn.immzwtvt:mmx'*> 
z>tz#>. g a a s m^mib^—f comn-iLX tzm^&& 

WZm^xmfi-lLXZ'fr? Z h&X'$ . Jffflftjffl^&T 
aBt*IB**-&«fiW*6firV'>. *ft#*ftfGa 
nsmhwicu— y ftisstsx bcoimzmz £ fc tfT'S 
6. 

[0064] feJLh. £ft?fcBJ^||j^B£oUT:»{fc£ft 
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